PCT 



a B3 * s m 




(si) m&&fr%m6 

H04L 25/02, H04M 11/00, H01L 27/12 



Al 



(11) @8S^M#-§- 

(43) m^ms 



W098/44687 



1998^10^8 0(08.10.98) 



(2i) m&ttim%% 

(22) 

(30) S^X-^ 

#S¥9/79551 

^¥9/298166 

^¥9/298189 

#K¥9/298I90 

<ftgg¥l0/46827 



PCT/JP98/01431 
1998^3^30 0(30.03.98) 



1997^3^31 0(31.03.97) 
1997^10^300(30.10.97) 
1997¥1O^3O0(3O.IO.97) 
1997^10^300(30.10.97) 
1998^2^27 0(27.02.98) 



JP 
JP 
JP 
JP 
JP 



(71) mmx (*m*&<-f'<x<nmfem^'o^x) 

0 £Kft^(HrrACHi, ltd.)[jp/jp] 
t 101-8010 m^^fflE#fflge^egrs6#^ 

Tokyo, (JP) 

(72) ftW% ; fccfctf 

(75) ^W#/ttiISA (*Htco^TcD^) 
'h*lgifT(KOJIMA, Yasuyuki)[JP/JP] 
*ft&2:(00UCHI, Takayuki)[JP/JP]' 
& Oj ^(AKIYAMA, Noboru)[JP/JP] 
&fm&(IWAMURA, Masahiro)[JP/JP] 
WiQM IS( W ATAN ABE, Atsuo)[JP/JP] 
&(NEMOTO, Minehiro)[JP/JP] 



ff5£ IE PP] (YUKUT AKE, Seigou)[JP/JP] 
&JI|{f &(KANEKAWA, Nobuyasu)[JP/JP] 
T319-1221 m&^B&fi-k2i-*^tT%\&m% 
»^tt ntLMftWi $±mftmft Ibaraki.(JP) 
(74) ft&A 

#31± &*893^(TAKAHASHI, Akio) 

t 103-0025 mmm*$:&n*m%®vT-T%9m j % 

S:**»BT^ 0 XSRttftVSBr Tokyo, (JP) 

(81) ftfem CN, JP, KR, US, &*H4#ff (AT, BE, CH, DE, 
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 



(54)Tit!e: MODEM USING CAPAC1TIVE INSULATING BARRIER, INSULATING COUPLER, AND INTEGRATED 
CIRCUIT USED IN THE MODEM 



(57) Abstract 

By forming an insulating coupler having a 
capacitive insulating barrier on a SOI substrate 
and synchronizing the timings of DSP, AFE, and 
the insulating coupler by using a DSP operating 
clock, a line interface circuit can be made 
monolithic. Thus, a small-size and economical 
modem can be realized. 
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mm®2 1 212, ?MOS^2 1 3, 2 14, 2 15, 2 

1 6*5J;lWMOS|I*£2 17,21 8^<b&oTV^5 0 A^lsJS&tf)' 
Afiffi+t LX&mW}\3\&(D 200-T >v<-* A***?- INI, IN 

2^i- 0 mtim&nmM+kLxte. femwo 2 o(tm 

y/-^MfOUTl, OUT2£tjH- 0 VDDl^bVDD4 
te#gt LfcSM^ V S S 1 V S S 2 te N #81 Lfc&ife^ 
T?fc£o (a) <DWmt. (1) 08S0^^^r(Cj:oT^ 

HtLTV^::^ (2) »<ytitT, &i^£$<D## 

/^-yi^^LT, *J-I^®«^V^Tio«9, -£tz, (3) 40(D^f 

-y * £ . (-e^ij^ lx2 u<Dmm/< v l t v ^ 3 

^8H (b) fcfcV^T, 2 3 1ttaE*R, 2 3 2titfmM. 2 3 3ft 
2 3 4ttfi«JrC*>»h #<<Z)^2 0 6(Ci;ot^ 

flcoWttWBritetu A*@K«*2 l l, 2 0 

7, W^iIe]^«2 1 2$rlE^JLTV>5o r.©*3tt±. r<7)^lg^J"t? 
H: % ftZ^n^ffS^S iO z %1&SMb LXlfoMb L>tci/}) ^ 
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fi:/nir;*£JS^T£«#£fe*L-CV'*3 0 I8i (b) fcjo^T. 
20 6- 1^6 2 0 6-'6<DJfftftffirH:, B 1 • 5 /z m @0 S i 0 2 

Affl*EiK** f y 2 0 6iao 

TE^LtMlt, Sfcfc:, #M2 3 4££:fcfcJ;5l;:L-a^3 

o i'Day^x-zNtt, li B V>!)^>©IS2 3lH, sio 2 — 
1, fc5V^f±£?>te£ffi£iMfcLfc#y ->y =^S:fiiafc#loi6» 

otvs 0 §R5^t>*w:, #y cy = yaffil y= 

ioTflte-fS^ife&JflV^. m«F2 0 6M:, S i0 2 jfXfc<9*fe 
iim^fi2 3 4lt Si0 2 , HLDfc^liSiN/it' 
<D|fe»»Tf & t) w Oltf^fcaK y ->y a y^T/V-^ = £ AlC £ 
!£r£A/W5 0 J6jft*2 0 6tt, — $ (M-^) Sr»oTS 
i 0 2 *BPSGT£«>&t?^fe, hU^f-fl!lSS:i»<iMktT^e) 
#y i/y =ySrffij?>iitp*^ fcSi^ PiQ^SOGlrltt 

**.54ifO*fe-C»fifci"S- ^-r^^tts 3o©tW*2 3 6 
, 2 3 7, 2 3 8 ^^0^2O6T^1-6o Z<D£5fc+Zks £ 
g|2 3 2<7)JI£l£it^Tlfe3i^2 0 6 (D*gt:if&||R#*>Si»J8 9 

5 {^lt 2 ntmzmarz r t -eflr*tt©ifi;v ^ 1-5 r ^x 

#5. **s. A*EIIMH*2 1 1 iW*0K«*2 1 2ttWfffi-e*i- 
£ 2 3 5:i3j;tf2 3 9*T?fc!9, wtl^te, 2oOjft»ffirTffl*ixTi3 
9. »i^»»JBE##&ft3^fc*oTV^ 0 r©J:5K:, 'fcft© 
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ftom&z zbKWLWirZo %9m\z&^x, (a) (b 

) (c) li¥®H (a) idfeftSA-A' ©fffilHT'feSo f5 9 H (a 

) icjovvt, 2 0 7tt.mm/<v-y. 206-1, 206-2, 206 
-3\tmi.5 s i o 2 xj&f&Ltcmm. 241, 2 

4 2, 2 4 3l4M2 0 6TW:i« 2 4 4*5<fctf2 4 5 

temmm%L2 4 1 joj:t>*2 4 2±^o^mm\^mnti'Kxh^^x 

^9H (b) IdjoV^T. 2 3 1 13:$J4 0 0 ^o>Jf:£tf>S i 
2 3 2^2^^o>'Ji:$(7)$fe||^. 2 3 3I^15^d> 

^(D^mVfM. 2 3 4fe%}5 * ? u>m£<Dfc&MX-fo*) , 1&<Dft 

-5§-{2 (a) kWltXhZo 

o ^/-^ft, 3o(Z)IW2 4 1, 2 4 2, 24 3 i2o<Dffe 
i§206-l, 2 0 6-3T«t5, »^ 2 0 6 $rll^L/c<t 
9 {Z.m^'O tctcttX 1 \Z-'<$ — ^\YXXW&2 4 1 , 2 4 2^24 
3 $ £ft < i-5 * £ TvJn$ fc^fr ®§K?»* £ < 

(DiEjji&xm 2 p f , estittimsiwc 1 o ib 7 5 0 

V©i(ft^fg;5M3'e>;h/r^5o ^2 4 4*5£tf 2 4 5 

pp^p-r^>^. ifi»^y -¥2 o 7<d^»>6^t. m^^2 41,2 
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5 Sg^i:»^iii'^^a6^^-Cfc^ 0 S&9HI (c) B\ fifeitJI 1 

J^;fr:75&2o-foEa:friF]fc:6a 

^JfCV>^ 0 ®mm®&tffimW\Bl&k<D®\a*l 5 0 0Vdc(D^ 

o 

o £i naidBu ^ny^aiau, (a) (f) £t*0>#s<e> 

o ArtEIJ&tt, tlWffVDD 1 itWW^VS S 1 
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^vss2 ^e>m^«£g^ ifift^y 

flllU (b) tt, PWM&jS^aa^&^LTl^o PWM^ 

-^MSTT-^^y^U iWiSrWIBtt^rftO^a-^-f (OV 

io A^£5 0%x^-tV) (d^&LTfc&U ttJ^ia^-ew:, 

15 (c) 14, ^PJ(Df f v ; ^;^^<D#^?r^tTV^6o xv^A-fc 

(d) ft. AD^mA^ : lri^^y•V$^JiCT^T5#^^UTV^ 

(e) te N 3S!fcDA**W**lfil^<yir*ai:TtT5*&'Sr*t 
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(f) tt, (d) t (e) iSra*^tJ*TT^-o^flr-&©Affl* 

^AD^S.tJ J DA^m^V^Tll^S•t-6#^^LTV^5o (d) 
5 frb (f) om-^^^tt, 7^*/Wi^^&£DSPi1-5 

y * - 7 * >r * fc# afcfl&rcfc a 0 

15 £ 0 

So 

f&l 2lgHcjoV>T, 2 5 1«U r<E>^!i#J<D[H]^H' — 7*.^* 
ICX'hV, 2 5 2 i«;fcfl!|[5]i&, 2 5 3{^^7°7, 2 5 4011 

20 ffllsl& 2 5 5ttSWJElHlteTS)5o ^{RiJtHlSS 2 5 2 12. D 

S P^y^ — y^^2 5 6, ^T^^ro^^v^-yx^ 
SOR2 6 1, ^Ax-*0>ffiffilsI82 6 2, aHM^/l^TV* 
1^2 6 3, iUfflfcltfj US? Ui/7^GORM2 6 2 , ^ 
•9tnEIsIK2 6 5, ^tHB!l^;^^l/^f-2 6 6, gft^E-T* Ax-* 

25 (D#*lHl£2 6 T^fAf-^OA^^-^x^^S I R2 6 
8, *&JBA;&xW<0B&9fnElEl*&2 6 9, US?**©* U 

— XUv?**G I RS 2 7 OA^ftotfcD, lfiig:>*!J-f 2 5 3«U 
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oT*5<9, IeMUMIhIK 2 5 4 tt, j^^^tt, !HlIfflill/^©^;i' 
f/^t271, ^^^-^(DW^:^2 7 2, DA^m^ 
2 7 3, fafflffi^{t#0>t&9fnEIsI8&2 7 4, Xl'-^ntoMmtjl' 
^^2 7 5, ADM2 7 6, AD^J-^ <7>£|g[e]!£ 2 7 7 
, v;^l/^t2 7 8, ^7^MA^]^^GIRM2 7 9 
, A^T ? -^<Dl^>9fTiElEliE&2 8 0, 2«/4Hfag*lHlK2 8 1, 
SWftM9lHJB&2 8 3^b^oT*3<9, ^MJEEIhISS 2 5 5 It, £SfcPH& 
IhJSS 2 8 2&WW{f#&ffiiE]i&2 8 4^<b&oTV^ 0 

*£!&9fnE#^fcLTiifcfc^ 6 £ 6 - 1 &T>*6 - 2 

<0 2 o LT V ^ £ * T?*> *. y "V £ ^**»«± 

1"* £ 1rZ><DX\ J f'-fi<DEmfa&Rxm 9 ITjE 

Sg3tt, flM&ttlcttlgl l kfkZmZ-elb?)* £IBJBE[eI!&2 5 5©rtSB 
H^iJlElK 2 5 4fc:fctt5 2H/4j|£&lHlii&2 8 1, SW 

U^t 2 6 6{-{^^7 p ^6-2(D|?^^n^^S:t/DSP^e 
try hfe5V^t±2fy ^0^77^*!) SrSHfii-^- ft?*^ 5 ^ 
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ft* -fyftisb ki/h * < *o fc#£KU«#d>4 < » 9 < ^ £ # ic 

5 fgl SUld^T, (a) tt, ft«E^i»3l»^fflV^i&^ % (b 

/l/PWMflr-^U^aifl^Brf, DSP, ^fAfel, lfe^7 B 7CD|(j^ 

10 &W;t5ttB&£-e#5o 

^1 4 Elf*. |H]^^^-7i^^ I C& 2?- 
Sr^trv^So |£l 4 0fc*3Vvr % 29 1(1 

7=.jX?-y7 9 2 9 lfctt* iH%2 9 3, g|j|M0iftmEH%&$ 
15 2 9 4, «KP«*62 9 5£IBgU S^^-7s^7f-^2 9 
2CI«^2 9 6, lHlj»ffiBte«ffiIlK«i«2 9 7, »^7f 
% 2 9 8, ^*{RIJ[H]SS^2 9 9, «mH#3 0 OfcRHLfco 0 
^iJWtJElslSS^2 9 4{c:«, E^^lHlSS^^f (RING) 
^ffiSSSSrSBSLfCo WfL4V9—yx.>{7s1'y'f2 9 2^0 
20 lft<IH£SJBEl2lB®*£2 9 7 2$/ 4 OFHKT^ y 
^ (SW) MlPlaltt&tmfflsIftSrfiSt^. roi^mwtic 
cfc«9, i^l|JE(D0SS^^^^[Q|^y^--7a:^^^^7 9 2 9 1 
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jgl5Bll, *6ft>* y ^©te©£lfefll<0*3iia*^ ( a ) tt 1 mis 

& (b) te2fi&iu (c) «:2m^om^»tfc:«^i^¥ 

mmx-hZo ^i50id*3v^ 2 0 7r±jfe»^yir, 206-1, 

20 6-2, 2 0 6-3tt«ftf, 2 4 1, 2 4 2HM2 0 6 
T'SAyfcmM^ 244i3j:i;24 5(iiSt%2 4 l*3,fctf2 4 
2±»©#MklBBttfcft^fc5*B : ?\ 301-1 301-2 fi 
L^tfc^o IB1 5H (a) (b) I9^I1^JMC 

mi 5 HI (a) ©^^->©^»li,'llfe»ffir2 0 6 - 1 *5 £tf 2 0 
6 _2<D-$t|tS ; f244, 2 4 5^mW2 4 1, 2 

<D^*sfiv^H:^ut?/ji<x m^o^^^w-t-^^j^fc^o f&i 

5H |(b) <bPHST\ Z.(D^-^(DWmt, 3te»«F2 0 6-3*3«fc 
t;206-4W-fft"CSf 244, 2 4 5 fc^TtSlffii 2 4 1 , 
2 4 2«U me>**4l€n, «Mf2 0 6-l, 2 0 6-2 
^S&fcHA/Ew :JliaoT, &*tS?20 6-l£20 

0|Hk Iftliff 206-3<t206-4£ OF B *K«c LfcfM 

1 511 (c) <D*fi->tts Ml 5GS (a) Rrff5 9HOlW[««>* 
0 , 2 o©T*»*fN:tflM»» 2 0 6 - 3 T'fflo fcr. £ T* 
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) (b) (Dtttts zb\cmmzm j $>irw&th%im£<mmx*z 
mxhv. mi 6H(-jo{t s»/7 2 o 31*. msmo&i^:/ 

i-5*&OWT!>h«Klia-e*>5. mi 7H(djoV>T, 2 0 3tt2 
*^9rt»lf-y7T»6l»*^9"C*)»}, 2 0 3-1, 2 0 3-214* 
K^Et5»^7 Ii3j:«^^7 2T*fc>9, 

2 0 6- l*3,fctf 2 0 6-2t'l^fc5o d<D W T h<DWHkfe 
, (1) #J6ft*^7*lfi«1lf6 2-lX^6 2-2^H^rt, 

(2) mRftM^irzifem^y^z&WLtcztxhZo 
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(a) lif*^WW©«gtSi!3, (b) tiro ICtt7 
S y^^f-Y^v-^^lHlK^^^^fffillT'fo^o #180 (a) 

5 Id^T* 3 0 attlfefcfr^JB I CXh^O. 2 0 6- 1 38 it* 2 0 
6-2 tt^tl^A^lHlK^^^tll^lHJS&^^ffitP^^FT'fo t) 
, 3 0 4W#«^1t, ATOM 2 0 l*5,fctf 2 0 5tttilf 
jh^ttttlfe»'<!J *3 0 Aktofflm+C 1 - 033«fcU5C 2-0, c 
l - 1*5*1*02- I $r^D^:XV^^> 0 *<0te<Dft-£tt& l 6 Hi: PC 

10 S5fe'Cfc5o 

$18@ (b) £38^X3 0 3{^^7°-7ffl I C, 3 0 5*3it>* 
3 0 6 Ji/N^y-CfeSo 3 0 7 ttlHlKStg"C, Mffil^fS 3 0 8, 3 
0 9, 3 10, 3 1 l<7)®&}g^*-:/£:#U ^ItJSfC^/l' 
-*-/V3 12,31 3£l£ttTfr5o 0 7 tl 

3 0 4fi^^7 D ^ J r^^^T'fcl9, Ih1SS^I-^V^3 1 6, 317 

laot^i^t^o ro«tpic-t-ar<bT:\ ¥*##Kigi&-ej* 
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*Tj*mmzfc%Ltcmmmomi&z*'mj&mx\ jgi9n U) 
ttmnnnw. H9H <b) K^A-eas,, $ 

5 19® (a) fcfcl^T. 40 0 K^A^Sr, 4 

o i tt#mfl0>@ig£&$\ 402 \z*mmm<D\sim4 

^^IC^, 4 0 3teAFE£ > 4 0 4liDSP^, 4 0 5fiM 
<DIC£. 4 0 6liII]il&flS==***£, 4 0 7ttPCflS=i***£, 
4 0 8»/<y^^*, 4 0 9&iii»jE^/^>*£, 4 1 0 tt3r-f* 
10 4 11H4 1 6t4-t©||fc<7)1gfiLR^^^^^^f 

SP n n n-efo5 0 I19H (b) {djoV^T, 4 5 0tt»*-K ; e7A 

4 5 1 ft, t£&£>lE]S&g&£> 4 5 2 fcftJ&DmfcJ > * - 
7x^f7T'fc57^^b7^^ 4 5 3ttAFE^ 4 5 4 &D S 

4 5 5^^101:, 4 5 6-|ilE]i&HB!l = ***£\ 45 
15 7tePCM^*??*:. 4 5 8tt^»J 4 5 9ttSi£^^ 

4 6 Ott S:, 461i»?)4 66tt^©I©jg 

^A4 5 0ll 5 l£< Uirvvt, < •JJTV^SB^tc:^ 

20 -T^ t>7>-*4 5 2£iEgLTl^<AiC*tLT, *5SW(OHl£0!It?tt 
IslJft^^^ — 7s-f^ IC40 2S:4 0 2H4 0 5 KlaHiilO I C 
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(2MHz) AD&OT>A^&U rv^-*, •O^tfl' 
-^'-13 2 k s p sl:W> SfefcrtffiDSPKl.fcoTffiJfc^ 

^2 OHJC&^T, 5 0 011 f^^/^i^/7 5 0 lfcV^L5 
0 6£i*3i&Lfc^/ 'J ->y^7to^7n>MyK (I - AFE) 
-efo 1 ?, I -AFE 5 0 0liAFE**O"7;Vf^U^t (MUX) 
5 11, KT^y (PDA) 5 12, -fvyifr* (PF 1) 5 

LO 13, t-^-t^ • Ttn^ • • fv^^^JftSADC 5 
14, rv^— 97 4)^* (DCM) 5 15, AD3gM^y77 
(AD C R) 516, rtI(in-)DSP517, g<f ffi^f 7 
T (RXDR) 5 1 8 tfrbtZZTi-uyAtiyjyb, &te'<y7 
T (TXDR) 5 2 1, DA»^^y77 (DACR) 5 22 

15 , (INT) 5 2 3, *—/<—y-ls7*Jl"7*i?fiJl" 

7 -.. 7t n^MDAC5 14 ( •&*Y7 4fl'9 (PF 2) 5 2 
5, 7*yf^-^ (ATT) 5 2 6 d^457fn ^2)7^ V£ . 
i n-DS P 5 1 7(Dv"-^^t}mmmm5 3 1,5 3 3W7t 
o^Affl^iS^2jSl4jtft32ijMHlK5 3 3tSflffll|HlKS:JD^fc#^i- 

20 ftoTl^o I-AFE 5 0 OWrtlWfi, ftJ$l@S& (CONT) 5 

Kt-fig^btb, !J-fey h0B&5 4 2T*T7-n^Affl;M^tt»~^" 
y -fey hflr*i-fr**tfC, T^n^AtHMiJlE]5&<Dyir^ 
25 hflM^LTJBV^. ^W s I-AFE500^*liKW 
■fSfcfe^ftlJW^^^^ (CONT R) 5 5 1M(STATUS) 
5 54£ffiV>5o CONTR551 ( (STATUS' ) 553 



nn^n/v*in. r>0 4 A CO "7 A 1 I ^ 
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) <D^iif^/i'»y^5 0 4 ) 50 s^mzxr-tu^ (x 

J&llWa&toffiftysV** (CONTR' ) 55 1, S 
TATUS 5 5 4{d= t-$nT^n^Att}^ffi!llHlSS^SWl ^V^L 

STtz*%<nfc<r>Wk(»WftWP^&ft'&—Y (gpo) row 

*mfeirZ)o I-AFE5 0 0Oi^^^^ ^$P(e x-)D 
S P 5 3 6 tioT^tbili 2MH z O^n y ^ (MCLK) PL 
LiaoT8§(Dl 6MHzMlt, A#£*lfc 2MH z 

f^^^»/7 5 0 5&MKX&X.* fi4$>y®&5 6 2lc£ 

mmmfe$£&.E\& 5 6 ster^n^Affi^s&^-mMTW^ 

-&5fc*^>S2|S«BES:-^X.Sfe*©lHlKT, SilffVREF : (V 
DD1-VSS1) /2^4t5o 
&K:»]fl=£R93 , t5o 2»4&gSMHlS&5 3 3fi, I-AFE5 

7y»^oTV^5 0 T^-n^A^f^(i2^4«miH]SS5 3 
3Sra*i-*d*IN + , IN-^<fc9ffigA^1-5#\ E^hfrK 
£fr^Tfc^C&MUX5 1 l$rfi-^SWl^<fcoT^«9#^Tffi 
PDA5 12&, OdB, 6 d Btf)^ >-£lf-*§-SW2iiO «9# 

p f i 513 \^A^mm\\^wimm^^^mU'f^ 

$)<D7i- 4)V$X*M ^ ^<D%W\Xtt.l3y b^7)i»4 8 
kHz<02&<B^5M7-f A'*"?*)*,, ADC 5 1 4&2Ms p s 
^ftfF*-S2fc<Z>A££H3lT*>'K 0.5ms :'i:(:2t'«^© 
AD3E^*Srffl^Ji"S. ^OAD^mtil^$rDCM5 1 5(C^X.3 
2kspsi:f B 1?l<o DFl 5 1 5.<&titfjH:l 6 bit/wKl£5# 
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3 2 k s p s tSS#il/WwilS:2Ms p sCv/!J7/^l, 

tm*-?? 502 lx?j ^ y^m-^rt th^^^xmtj 

MhIj&OAD C 5 16 Uin-DSP517 i n 

-DSP 5 1 IX'teZfDT'st — ftiit)* I I R, F I ROfv?^^ 
5 flNWMfc «t o X TOHHHIjERtf 4 k H z £TF© L P F $m*ft 0 

7 5 1 8£iIC"Ci/>J T^MCe x-DS P 2 3 6\Z.Bz_% 0 

Ti-uymfiyjy^ e x-DSP 5 3 6i>>bmtl't'<% 
f-^TXD) W^5'77TXDR2 llH8ksp sfi^S 
10 ttflfc*), in- DS P 5 1 7\C^^>XTi-ti^XtltmM<Dy^^ 
*#yHS:fTV\ wO^^:5r l 6bit/w ©f- * £D AttiTj/^y 7 r 
(DACR) 5 2 2£&fcLTffiPi8&3£Lft3&St,3 2 ksps^l 

&t"?i&fEi7 * (int) 5 2 3^8rt-#wr-et>'>yr/i^ftL 

TiJfeft*^^ 5 0 1 £&E*3-t-5o INT52 3I4, $ kicM&SS: 
15 Lt\ 6 bit/w (Df-^IT, 2Msps©IIt*DA 
C5 1 4^a6LT^o^Srai^i-5 0 in-DSP5 17, INT 
5 2 3\Z.£%^X*n<oK.$r*)M\,J$,ftZ#X Y7J>V?V¥2 5 
2 5fcJ:oTI&*U OdB, -6dB, -~ d BSr§J t) #^.5 - i: 

jdi^c^-r ^ ^<*> a iw^m^wm* a x 2M S pst3 

2k s p sTAffl^3>f ^tfl'-^&OT^-^&S*^ 5> 
£\ &£T*3 2kspsHksp sTAWTtTSDS P&g*^ 5: 
25 ^ V^K&oTV^o ^oT, »7J7° 

72 0 lftV^2 0 STT-T-D^Aai^ffiSK^^^^Aaj^fflSllal 
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^(d. rtfH -AFE5'0 0£e x — D S P 5 3 6 ^HI^tA 

e x-DSP 5 3 6frhMs1t I -AFE 5 OOlt T^-n^ff-^O 
AtiJ^lHl5§T*fo5^x ^KD-fyy^fJ K>^im^X\ Z<Dtz$>\Z 

e X _DS P 5 3 6frb I - AFE 5 0 OHI^n y^MCLKT'^ 

IdttA f £*D;t, ilbWcV^ #(Cte-A f *M*.X I - AF E 5 0 
Oldftb^So wO&Jiii, »1 Om s £V>UBC1 0 Om sSC^ 
*>*l5o I - AFE 5 0 0#»^*^^$y^T?ttfH-5i:, e 
x-DSP 5 3 6<Z)S*i-5^-f ^^^fr&V^T*. x-^Oig 

r^ilHti^S^o y^tc I - AFE 5 0 0£IH$ 
fcfcl - AFE 5 0 OfomatPLL%mWLXfoU?'<\>'yZffi 

$4 % ^^*S*i-S»^* s fc5#r.tl^*tJCi"5fc»fcP L L 5 6 
lXtf*^ ^y^0S§5 6 2<A#J^Jt£CONTR 5 6 2(;:<fcoT 
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£ Ti- u ymfi 7^>©2 ^I^-o^M^t^ILT'b X V \, 
312 I0l:iot, £2 0H©Ih1&<d^IhI8&±©W7* 
UR&t:*-*-. £fc6 0 0#AFE*aflSi&£* 

£tfU SOI*«<0±l^fifetTV>5 0 *6»#6 0 l^r-^-n^A 
tti*lHlK««*x *6Btff6 0 2iS|6** yT^' ( I s o 1 a t o r 5 
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ta^3«l®lMR* 6 0 St U ®#W«1i:2ifuyfl5i^Ui 
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^2 2ili, ^2 0|1<7M -AFEfc^fflLfcDSP^xA 
©^16$<&[hIS&EI"T?$>So ^2 2HtdjoV^T5 0 Oft I -AFE, 7 

5 0 Otte x-DS p-efc>9, ^xASrlSllHljfttgaK-t-S^gSRi-S 
jg^TIP, RINGtll, jfift7 0 1, 7 0 2^17 0 3, 
7 0 4 fcih- S^SHI* 7 0 5 fcT*j^5««l§I»£»*LTSH* 
-f"6o 7 0 6, 7 0 7liNMOS h^V^^T^jSLfcSWCril 
ttS^** (fllfcWbWmfc) 7 0 8tSailE*ix5. S**f708 

10 tt£ft^*-K7 0 9©3fc£SttT7 0 6, 7 0 7^^711 
^ffiHolHlKtc: TIP, R I NG£iICT#y&£2x5 
€73 5 <, 'iSft^V t-K7 0 9fib7 * 7 1 0 , fi^t 
7 11, 7 1 2*^*5^^ yflsI»*x?|l3tS:ffil«i$tL5o -^^^ 
>7f(7)WmPOWER ONT'feS, ^t-K7 13, 7 1 

15 4, 7 15, 7 16tt7 , y-7^MLT, TIP, R I NGldADt? 

&717, 718, tt7 19, b7>^ 7 2 0, 7 2 1,^ 
7 2 2, NMOS b^v^* 7 2 3frbti:ZlBL&tZ.WMftt&®'&"? 
fet), I -AFE 5 0 0<D^ffl7a*^GPO^/^^^^tNMO 
20 S h7^^^tyit, Sfit7 17^71 8(D/W7^l:|ot 
^h>k7^i/^^0SS7 2 0, 7 2 1 #8)f£LT, liiifefci 
7 2 2 ^^7^Lfc^5(D;w-7° (PBJi) miKSfrTo j&#C7 2 
4, 18V7x1 — K 7 2 5a>5>ft50!&tt:3j8 : fl'3 J » 
7 2 6 *3«tU5 1 - AF E 5 0 0 fciS7Cfc«E^to£l&]t1"S& 
25 Mgj&T?*)*,, 7 2 7tt¥»**>*i'*\ ^#7 2 8&tf 7 4 0 
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TNMOS*^ *yf7 0 6,'7 0 7 Sr^VLT 3 JS^-U^a. ^ 7 
2 6£lsllft£gaijcLT AFElCim^Sr^L, TXDi»5> 
CONTR^rilCTG POW U^HCttNMO S >y^7 2 

tcZ.tZftb'tZo *f^f)I-AFE5 0 0^f 7 

2 8, 4 4 0£MCT^ir/Wi^£i£tiiU ^^li^fAl: 

£1-5<DT\ ^|^*5l:v^{c:AFE$rJiCT^T f i^ai^tl:^T5o WS7 
2 9, 7*t-^t-K7 3 0, 7 3 1 li-5tmffi^Ttf>*fiff 
*fcrt?BFL*<i-S«*WttEI»T, 4&5t7 3 2tt*^*— K7 3 3 

XW383fc*V t-K7 3 4 (^mMPS^T'fc *K * h h y 

7 3 5 \tmK 7 3 6 &£fif £: LT3§ft*V K 7 3 4 \Z.m\fm^ 

mtltzt%\^ S§ftft£&ffiL-C^r-TA7 0 OCRING DETE 

Aldffl^I^^ POWER ONffi^rtLld^LTNMOS^^ 
yf70 6, 7 0 7Rtf 7 2 3 Sr^y LTA"-:/S8E£iffE LTm2!£ 
A*U Wft7 2 8jo<tt^7 4 O^iiCT^-T^^^f^^i-o -ft 

EJUb, JII2 OHA»6J(l2 2HT»Wt*:*5lllfcW^J:titf, WTO 

#Hifc0!lO I -AFE^ioTbyy^^riJI^Tt/hM^^TA^fi 
9, rorcfe^T^DyAffi^^mM^^T-^^mffiU^^^i-^ 
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ttWJlRSi3B<0*'1' y^-Sr POWER ON 7>fyf 7 0 6, 7 0 
7 i/^/tfiS^'f 2 3 £te:#ij-o^::£T\ :maoT 

A F E ^7 ©ff A{fcttl±|g 2 0 HI £ J«3E IT t> i V \ 

m*.tt* i&mxyyZADc, DAC t x T^-*, -YV^-^U 

-*i:©IH]lCia***-*o -©«B5>©"7 f -^fiaBMtt2b i t/wx 
10 2M s p s &5lMi6 b i t/wX 2M s p s'£j£V^>T*l60fc;&7'7 

5o r'<Dfc^{c: N ^Jx.«a:3-df.^^ir7 J ^^^ i n- 

ds PT?«!sai-sa^t-ttM2 ono#^}cit-<T, tmfe.m<D%m 

15 /j:ib\ NMOS^yf7 0 6, 7 0 7 <D$~>'$'7fflffl\sl& t LT 

£>5o ^2 2ll<D0j^^^(D^^-^>'7 P |5ISS$:iiffl-rtl«x 

@SS£1f/&-e#5o lot, ^-y^-7»Is]SSS:I-AFE^-^(c 
<1rZ>Zk&XZZ> 0 
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ntf, ±«LfcJ:5KU6»*^9J4I -AFEfcfcfl 8fcl^Ll 3<@ 

{effl-rs^t^fe^T.-f-y^w-T^ f±«:afe^i o% 

8HsI8&8:*:i:±aK:a L T V ^ 5 fc » tt^tbS w £ h 

312 3IIItexi^g£:, (PC) 
7^OlHffi^M0Tfc5, J&23HI (a) fcfc^T, 8 1 0 {1 

20 2 2H(c|5^$iifcT-V^^ y - Ms]&<£g&#T\ 

s «K^^y^'E«H3lSiaK, E*HJ»^^y^ (DC loop) , 

fflft-S-^ffllHlK^Sr^tfDAA (Direct Access Arengment) ^ffco 
8 1 lttl -AFEOiSftJ&ft, AD, DAm 8 1 

2tt DSP<&*5 4*ll*ll¥ft* 8i3liMPU, ^^ey, V7 
25 b*j&»blftM^#PM^*>»K -H^T^tA§B8 0 0£1#J&L 

tv^o so ir4PC©j:5 4*ffi«MWe, ws N pc. 
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^2 3EI (a) te, DSP, MPU, P C \Z. J; «J PgJf fti-ftf-MI 

Sr^ai"5J:5iJi**b*:, vvbtf, tt^a^-MIMH;: I -AFE 

£$Wc^li&0IJ-efc«9, I-AFEiaot, mDAArttfco 

#;/7f±AFErtfcrtjK&:h,fc#, ^l^CT^^^m^t) 
■tirTfll^t-S-^^TtSo I -AFE^DS P irSr-ftte't 

(b) til -AFESrfflv^y^b^E-r^SroiUlfi^J 
(DMTfe?. 0 I2 3-H (b) Kl&l^T, ^2 312! (a) £I?3C£F 

-^ttl^-*»-efet)x 8 2 2li^»tg|H¥iS:8 l l bj&mmw^wt* 

0 3^iict6^^7x-7 (I/F) ^UrCftjO. 5Mb yt 
:i-C, $m&m^& (DSP) 8 12, (MPU) 8 

t>*V\, I/F¥ttt, AD, DA^T-^-^ 
9* I -AFEb-mtLXMmitirfl 

ffifg8 0 3 b-mtLXh^\ *?J*Hb? cm$-ftbftZ> 

, y-hPC, PDA, iteffi^ASWrctt, tg*, 
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Xh. I- AFE. V isy?&m$Zf7*m^Z>Z. t 

&jb\ *? i J>.&kPcn<Dmm*&mkk^^&x\^ pci^ 

(DiSfr^J^*. IEEE 1 3 9 4, USB^ip/jJ^!) T/W-S;*. 

(CjoV^T, 8 5 Ott^ls hn- 7 % 8 6 0-8 6 2(ift|[*7 , 7, 8 
5 1lih7^v--^, 8 5 2«l;2l^=¥3.U— ^ftbfdJloT 
lo^T-^aVS 4 0£l$fi£LTV^ o 8 4 1 l«l:^LT 

8 7 1 kmM'<XS 7 2 £|II^LTW£V^J^{f^*£, m^s 
8 0 ££raM^ h!7-?/<*8 7 0 l£&*&?iJtC^LTV^ 0 - 

8 5 0 ^, h7>^851, 
hr7-i7ftiJ|p]ifS^) tt, »y7 8 6 0~ 8 6 2tJ; 

19 <fc 5 h 7 y 85lit i(ft»* 7°7 8 6 0 

-8 6 2SriiCT=^hn— ^Xt^JSffllHlKS 5 0 tiff^8 7 1 

5 0£ h9^>-^8 5 lSrfiattLTx h?>->-^8 5 KDXfils 
/MI&fls&fMflH'So ^^7-^3^8 4 0 il0^7-'>3^i: 
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* t^mt^m^n^mxmnm&m^Lxh. rnsrt«* 

hlH-efc5o ^2 5 0^*51^ 2 0 1 3&>fc 2 0 7 ttjfc 
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10 HT*fc5o 

-¥$fc^±^»#*£ftTl>S 0 P 1 s_i P 1 s_ 

m-%X*foZ>o 9 0 1 teXfi'Vl'Xfe^rP 1 s_i nSTTcl^ffi*!©^ 
15 xH^Z%2i'tZ>&W]i%<m®&X*hZ> 0 9 0 2 it^ibii*SlHliE§ 9 0 1 
£ £ 9 Eft $ *L*:«*l^/^flr*Sr K V MfefcttJBE £ <b o T x 2 
^t^WfittO^^yr-e^So 9 0 3«:»^7 9 0 2(a 

n i ft«**e>tt^*nfc«**is^i-5*^iaKTa)5 0 9 o 4 
20 ©xy^srttWLTiitti-sasB^migK-cfcSo 9 0 5fda»tta 

©J&4(Dffi^#?rffiV^TA^i^^^P 1 s_i n£f?£ (tSP 
) LTtB^l^^f-^P 1 s_ou t £ffi;trt-5/^*#£. (W) 

*ii»jTii^^yT2^t>^ToiHiss^^/y^^^ 1 eft 

25 fcHMrt-S 1 1 ftfllBltiHM IMfc* y i 2 ftflieMM* 
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%-77~?hz>&. *^Mm(DAjju&£Tfmjjmz%ti?ti, ad^ 

o S£2 8 01412 7H<Z>@B<0ftfEfcJg£^1-0T&5o 12 

^2 7H^joV^T, 9 10l±A*^/^fPl s_inML 

-r+affl^/^^f^p i s _i Srta^-t-s^itiiiSiHiK-efeSo *n 

xm^rP 1 s_i n^OJttt^*S:*B*l^"eai^'t5o (Mb 

tj) P 1 s_i £atfrt"3o 9 2 OKI KM b 2 fcmtnfefikWkE* 
ZtiZtis &n&WMA VDDim VDD2)t©^ 46 

S&®E(v ssi v s s 2 ) £ omb fcj&fciRigtlcO^V 

XtffOlft SrffiV^T#riti-S 0 9 3 014, 

b^ift^nti 0 2MJ(Tj^{c / #5T^^ai7J , t5fc:J6^^ 
fctt^SSrrirt-AWffiftTfcS. *flf^tti*«ffiWKVDD 2 b 

2frm<D%b*mzm&irz£?\zLmLttx^z> 0 z<Dtc£>, 2 

© -Hi" VsOVfrb "Lo" WWdB^Lfcl^ "Lo" U'* 
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94014, UHMMttP 1 
s_3$rA^LT, Art'^*flH3-P 1 s_i n<OiL*>±ft*)*y? 
^SC^T^O^y^^^WLT^^i/a y h^W*P 1 s_4 
SrH^i-SS^tUlHlK-efcSo XtiWttt. t&#ff-£*tP 1 s_3£ 

3 0 cmo s mWiT ^(DAijm-zrtefeftmzm #5*:*, 

CMOSSHttT^ttfcSWt^tfP 1 s_3fc*4fc3fcflS£Cfc (A 

^/^^{f-^-P 1 s_i n^M^Ltz) B#tCtD^ ^<7)m{i^{->Pj-i- 
a^HbaS^ (i@^r(7)CM0S^l!jTy7 B l4v->'^>3iy Kffi^l) PI s_ 
40?rffl^1-So iot, M<7XM0Sm.W}T>7(Dftt)P l s_40l4 

^/i^&S&Offi^teA^lf ^^O^fI^^W i"*^ 

(7) -7*- f OlftS L # V Mfctt ifttf) V<jv) £ ft ft L * V ^<fc 5 \Z.fflk *f 6 

& N P 1 s_4 0 ^Ir|- U^/l^Bf {i "Hi" U-</U^ffi^i-^«t 

/W^lHlKtts A^HU^PMOS 10)^— UgWp 1 tNMOS 1© 
b#SWn 1 k(Ditk, tli*ll©PMOS2©^-HSWp 2£N 
MOS2©y-h*BWn 2 tf>Jttel*i CKlftb^V^i 5 1-1" So 
*IWlHl»9 4 0©ta*tt^fi«Jlr:tt3X*tfc "Hi" WWCfc!K 
ATV^^Mf-i-P I s_i nrolfi^Lt, 4*>±# «9 

£fc, *TbT# 9 "Lo" WO!7V'>3yb/^ 

^S:*4i-5 8 9 5 0 ftt»^M*fflHIB©ffi*fflr*P l s_4(dj;'9, 
A^^ff-^P l s_i nSr2*aaicf?4L"Cffi^/^P l s_ 
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o u t £tttfj1-37 !J yfyu y7-?Ml&ZtltL/</l'XW±\s}&'?h 
£ 0 &%&Wtt2l&.<D CMOS-NANDy-M?M$tL57 

S£lsI&£*j£Lfc0!l"e*>5o D 7 y y 7°^n y ir y 

(VDD-VSS) /2 i !9fi< 19:^5 4W9roS^ 
JfcLftV\> 

in**), CMRRKltftbfciWBlH!KS:*m*e#5o ::^CMRRi 
{^Common Mode Rejection RateCOB&#T*fe >9 , VVb»$> 3 PWfl 

5V£JIT(1. 8 VS£*T) <0{6SBEfcfc*>+$mj£T£5£# 
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f 29 Bfi, ^7 £|!3-tf> S O I ^^^±(^ic 

K5 2 9 0fciav^-C, ®iNii@iNi lil6»;&7 p 7 9 6 l 
9 6 2<0ft^A#tfH 1 &* <DOUT2*©OUT2ttT>f yu-* 9 
6U 9 6 2©flT*ttl*«^SrSH-o ^POWERliPOWER 

^--CfctK *ft-£;h4£i:9 6 3*5*1*9 6 4t:i*oT SO I ?7=z— 
/n©S«9 6 5fc:g8ttLTVS 0 &*5. 3*9 6 6 t 9 6 7 tt*fe»;*7 
7°7 9 6 1*3*1*9 6 2<7)S&9 6 5 £ ©Pflfc#£1-5?$iS££;I:"?fc 

mm^^xte. wi-o&m-fySG l&miptzk&m* 6 6& 

mtxmm-mtitzm^&frtfZiK. :wt9 e 7 2 

o $ffttt9 6 6, 9 6 7^1 pF, 963, 964ttl00pFft 
VNLl 0 0 0 pFK:^5fc8i*#*Li\, #*5 % r^H^TO^ £ 
f9 6 3, 9 6 4 1 mm<D&& t Lfc#. I - A 
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x -»E»Xtfr»iaBi:«Ri:OWo*if^MSr*#< ***** 
flc©^-T»K £ «K £ ® Win* * &mfc&«R1-£ :i:iaoT^o 
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n ^ • x i? ? M > 9 - 7 * - * t <D H £ *U 

is use** /7#soi w&v&m ztiz^t t-tz^^mw 

o 

d ^ • f^^M y^-7x-7Mi*7°7# s o i sscii 

6. ff#^2<7^xi^g(-:fcvvT, E*H*l»»«#&*>i"S- 

o 

7. H#JS2<Z>^7^3£g^*5V>T, SJMtiDA^ rt^jytfil 
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o 

9. n^2(D^j^mm^^x. rto^-T^ 

11. ^mm^t^Bt(Dm\z^^xm^^mRxfmm^^v' 

J^gl^^T, 
m-t-S^^7 e 7^. SHE*. 

12. ftMiow^fAgfW^, ^fMt^r^MB^yy 
*flr*&«P*fctt««1-5D S P IsIflHMIsIB £D S P t<DWi(D 
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^Wr^mti-fy fc* 'P* < £ fc* W-lttfc* y s o i * 

fm^fsth <D®*i&m#Mirz>£&m&m'< y * * tra i: s o i *« 

is. ^m\m^mt^mt<Dm\^^xit^^mR^mir^7" 

17. soimm^ &&&&&mmzm-mzrii&^* mmz&m 

19. n&s. 1 7 (D^stfe^^ y iri-^r, s o i mfanmm^ 
25 #jp©E»in««:»rirt"s r t ^iw^«*«afia^y ^ 

, mtzfflM^mto&ttzbKZvxifffl&zMj&i's &%&bx 
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SOI !)x-/N±©^ij ny^^l^f ^tm»^ 
21. St#JS2 0<Z)J6ft* 7^ In £ V^T, SOlIili:, A^IhJS&O 

24. H*^2 0©Jfe»*y7^*3V^ «»©£JHy»^y^£fl& 

25. 11*312 0(D^^7°T^*3V>T, fy^±^f^l^I©i 

27. H*^2 OOlftR^y^l^V^ A^H&tfcttfcti^lHJS&SrC 
MOSBKiU &CMOS[eJS&<Di?I$£ x MlUoTPMOS 

25 28. ff#^2 O^^^K^T. A*Ih]S&£#, W^JlHlK«« 
XtJt«»ttilft»^y ir#ilfel**THSi'U SBmofeftttf 



BNSDOCID: <WO 9844687A1 I > 



WO 98/44687 



PCT/JP9 8/01431 



57 

29. AtiE&t. mtj\5\®t, *pmkmt>mb*itm&mtz 

5 30. A^IUSS^ ffi^ESS^ A*MU:litfj|§!K£«: 

31. |-©SOIi)x-/^ S»ii*lfe»ii^Si"5fl!fS:^b. 

•Yt. Atl\E}&t. ttit)\5}&b. SrffMU ^Sttiffeg^y ir£>ffi*£ 

15 32. SVMCj»^g|$n7tl»ffia-C&5^1©lHlK^i:, 2 2fcffiS 
T-fc5Jg2(D@i8ffi*^\ |pl-©^*^tR±I^J*§n, mi<D 
(HlSSffi*(-fcoT, ^ b 
Tffittflr-^T*)** 2 0/^^flr*#Srffl*-t5l!ElWMBlHl» £ . fu 

20 nww e> 2 fcn^jg^i- 5 * * * ^ e> * s * . 

*2©0»ffi*K:*)o"C, l&«*»60Jfr&fcJ;iK *2©/^^flr 

^2©(p]teffi*icfcoT N *3©^ 

o 
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33. ffl&R3 2<Dtfcm*-7 s 7\Z.W>X* flfc#¥£#*6»#lft¥Ito 2 

o 

5 34. Sf#S3 3©l6ft*^7l:*JV^ m©^*fg#&A*LT 

io ^*«n¥Htf * cmos $ nr v ^ 5 - 1 zwm t 1- -? 

37. SOI^x/HC, a*^^l(^1-5^^^T^L 
SWh **ft*flr*«lfflEIKSr^tfW*lHlj»««i:S:fll^ SO 

o 

38. soi**^-±K:, S»a*l6IMlc^S*&il6jWiT** 

20 Ltzm<Dimzmm&bLtc®ffimb, &mmm&*<atx\ii 

O I ?:c^-(&&K«4fc£&Sjm&fc U Wtft^STyttW&b 

mMh^^mmbomcmm-r^-b^mb-r^y y^y^ift 

25 39. 7to ^ • fv?^/K y^-7*-7^fc5 AF E (Analog 

Front End) AF E\s\&<DT>i-u ^Affi^E&^v^/l'A 
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t , zm-<D s o i s^±i:Mt5r t t-rzAF Emm® 

40. UW®3 9©AFE^Sf0KtC*3V^ AFE0^(Z)AD^ 

RX**~ ^-f - A0& £ D Affix /W§-J§-&3I[eI8& £ 0>M 

41. If*^3 9<7)AFE^[H]S&{c:joV^, T -t u 7 X&j]®m& t 

10 Lfcr^^mi:i-^AFE^lHlSS 0 

42. If*3l4 0(7)AFE^lHiS&{c:^V^, ^7^1^10^14 

5 n y tmfc&OW'bmkt LTAF E^l^t, AFE 

[Hlif&TiiwtKc:^^ Dy^PLL (Phase Locked Loop) 
15 Trt»*-< ^^^^SwiSrWtti-SAFEiHIlHlK. 

43. 7to ^ • r^;K y^-7i-7T'fc5 AF E (Analog 
Front End) [n]j&^ AF E|5]i&<DT-7-n ^Affi^teli&^v^/i'A 

44. f-j-u^f ■fv ? ^-'W^*-7i-^1?fe5AFE (Analog Fro 
nt End) AFEEHSOT^-o^Aaj^iaKi^^^Xffl 

& t i- 6 r. t £ wm t -t 3 a F E Affla & 0 
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45. DAA^g, AFE (Analog Front End) &M1SM^8i, 

5 46. DAA^g, AFE (Analog Front End) ?J&, -f^^— 7oi 
-Y*?aXt* IsIlft^^lHIP^S^iOlHlOlfift^S^bAD, £* 

47. 11^4 5fc3V>f*fl!jftJE4 6(D^E-7 f i»^M(C*3V>T, AFE? 

48. 11^4 5 fc5V>W:|»^4 6(0*9*^11^*51^, AFE? 

49. 11^4 5fc6V^«li^3l4 6 0*7 :? ^^M^*3V^T, *xAgR 
51. M7-^3yhn-/wxU5jSffi|HlK?S, 
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